Overexpression of stress-related genes enhances cell viability and velum formation in Sherry wine yeasts.
Flor formation and flor endurance have been related to ability by Saccharomyces cerevisiae flor yeasts to resist hostile conditions such as oxidative stress and the presence of acetaldehyde and ethanol. Ethanol and acetaldehyde toxicity give rise to formation of reactive oxygen species (ROS) and loss of cell viability. Superoxide dismutases Sod1p and Sod2p and other proteins such as Hsp12p are involved in oxidative stress tolerance. In this study, genes SOD1, SOD2, and HSP12 were overexpressed in flor yeast strains FJF206, FJF414 and B16. In the SOD1 and SOD2 transformant strains superoxide dismutases encoded by genes SOD1 and SOD2 increased their specific activity considerably as a direct result of overexpression of genes SOD1 and SOD2, indirectly, catalase, glutathione reductase, and glutathione peroxidase activities increased too. The HSP12 transformant strains showed higher levels of glutathione peroxidase and reductase activities. These transformant strains showed an increase in intracellular glutathione content, a reduction in peroxidized lipid concentration, and higher resistance to oxidative stress conditions. As a result, flor formation by these strains took place more rapidly than by their parental strains, velum being thicker and with higher percentages of viable cells. In addition, a slight decrease in ethanol and glycerol concentrations, and an increase in acetaldehyde were detected in wines matured under velum formed by transformant strains, as compared to their parental strains. In the industry, velum formed by transformant strains with increased viability may result in acceleration of both metabolism and wine aging, thus reducing time needed for wine maturation.